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Description 

[PACKAGE OF ORGANIC 
ELECTRO-LUMINANCE PANEL ANDTHE 
MANUFACTURING METHOD THEREOF] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 92128825, filed on October 17, 2003. 
Background of Invention 

[0002] Field of the Invention 

[0003] The present invention relates to a package of an organic 
electro-luminance display panel and a manufacturing 
method thereof, and more particularly to a package of an 
organic electro-luminance display panel integrating a 
control circuit on a cover plate and a manufacturing 
method thereof. 

[0004] Description of the Related Art 

[0005] with the rapid advancement of technology, a variety of 
computers, cellular phones, PDA, digital cameras, etc. 



have been developed. In these electronic products, dis- 
plays are very essential. Because of their small size, light- 
ness and low power consumption, flat display panels have 
been widely used. In flat display panels, organic electro- 
luminance display panels have wide view angle, high con- 
trast ratio, lower weight, high responsive speed and low 
costs, and are adapted to be used in electronic clocks, 
cellular phones, PDA, digital cameras, etc. 
[0006] An organic electro-luminance (OEL) device includes two 
electrodes and a luminescent layer between the elec- 
trodes. When a voltage is applied to the device, holes from 
the anode will recombine with electrons from the cathode 
within the emitting layer; therefore, excitons are gener- 
ated therein. When the excitons release energy and come 
back to the ground state, a portion of energy generated 
therefrom will be released in the form light. This lumines- 
cent principle is applied in the organic electro-luminance 
devices. 

[0007] | t should be noted that the organic electro-luminance dis- 
play panels initially were passive-drive. Because the lumi- 
nescence and service life of the passive driving devices 
will decay with the increasing size and resolution of the 
display, and therefore active-drive organic electro-lu- 



minance display panels are developed. 

[0008] Referring to FIG. 1, it is a schematic drawing showing a 

prior art package of an organic electro-luminance display 
panel. The organic electro-luminance device 110 is, for 
example, disposed on a glass substrate 120. The organic 
electro-luminance device 110 comprises an anode layer 
112, an organic functional layer 114 and a cathode layer 
116, wherein the anode layer 112 is formed on the glass 
substrate 120 and can be, for example, a transparent 
electrode comprised of indium tin oxide (ITO). The or- 
ganic functional layers 114 are formed on the anode layer 
112 and includes a hole injection layer, a hole transport 
layer, an organic luminescent layer, an electron transport 
layer and an electron injection layer. The cathode layer 
116 is formed on the organic functional layer 114. A 
metal cover plate 130 is disposed over the organic elec- 
tro-luminance device 110 and attached to the glass sub- 
strate 120 via an adhesive 140. The anode layer 112 and 
cathode layer 116 are exposed for electrically connecting 
with external circuits. 

[0009] Referring to FIG. 1, a flexible circuit board 150 having a 
control circuit is disposed on another side of the glass 
substrate 120 with respect to the organic electro-lu- 



minance device 110. The flexible circuit board 150 com- 
prises a plurality of driving devices 160 and electrically 
connects to the anode layer 112 and the cathode layer 
116 via anisotropic conductive plate (ACP) 170, wherein 
the connection of the flexible circuit board 150 and the 
cathode layer 116 is not shown. Therefore, control signals 
can be inputted to the organic electro-luminance device 
110 via the circuit board for controlling the luminescence 
of the organic electro-luminance device 110. In order to 
prevent corrosion caused by moisture, getter 132 having 
desiccant is disposed on the metal cover plate 130 for 
maintaining the normal operation of the organic electro- 
luminance device 110 and service life thereof. 

[0010] However, the prior art package of an organic electro- 
luminance display panel needs the additional flexible cir- 
cuit board for carrying driving devices. The thickness of 
the package of an organic electro-luminance display panel 
will increase and additional process time is required for 
packaging the driving devices and the circuit board. 
Therefore, manufacturing cost and process time is sub- 
stantially increased. 

[0011] Moreover, the driving devices and the control circuit can 
be formed on the glass substrate. For example, in an ac- 



tive-drive package of an organic electro-luminance dis- 
play panel, an organic luminescent layer and a cathode 
layer are formed on a thin film transistor array substrate, 
wherein the organic electro-luminance device are con- 
trolled via the thin film transistors. Although no circuit 
board is required in the active-drive package of an or- 
ganic electro-luminance display panel, the thickness of 
the display is reduced. Because the disposition of the thin 
film transistors, control circuit and the other driving de- 
vices form a non-luminescent area of the glass substrate, 
the display area of the organic electro-luminance display 
panel is reduced and the resolution of the organic electro- 
luminance display panel is limited. 
Summary of Invention 

[0012] An object of the present invention is to provide a package 
of an organic electro-luminance display panel, having a 
control circuit over a cover plate for serving a larger dis- 
play area and improving the resolution of the larger dis- 
play. 

[0013] Another object of the present invention is to provide a 
method of forming a package of an organic electro-lu- 
minance display panel, having a control circuit over a 
cover plate for serving a larger display area and improving 



the resolution of the larger display. 

[0014] | n accordance with the objects described above, the 

present invention provides a package of an organic elec- 
tro-luminance display panel, which comprises an organic 
electro-luminance display panel, a cover plate and a 
frame. The cover plate is disposed on the organic electro- 
luminance display panel and the frame is disposed be- 
tween the organic electro-luminance display panel and 
the cover plate. In addition, the organic electro-luminance 
display panel has a plurality of first contacts and the cover 
plate has a control circuit and a plurality of second con- 
tacts, wherein the second contacts electrically connect 
with the first contacts for controlling the organic electro- 
luminance display panel via the control circuit. 

[0015] The package of an organic electro-luminance display 

panel of the present invention further comprises a plural- 
ity of bumps for electrically connecting the first contacts 
and the second contacts. Additionally, the package of an 
organic electro-luminance display panel of the present in- 
vention further electrically connects the first contacts with 
the second contacts via, for example, a silver paste, an 
anisotropic conductive plate (ACP) or an anisotrpopic con- 
ductive film (ACF). 



[0016] | n the package of an organic electro-luminance display 
panel of the present invention, the frame is, for example, 
epoxy resin and has a double-layer structure, wherein the 
first sub-frame surrounds the second sub-frame and the 
second sub-frame is comprised of a moisture-absorption 
material for absorbing moisture therein. 

[0017] | n accordance with the objects described above, the 

present invention further discloses a method of forming a 
package of an organic electro-luminance display panel. 
The method comprises: providing an organic electro- 
luminance display panel having a plurality of first con- 
tacts; disposing a cover plate above the organic electro- 
luminance display panel, wherein the cover plate having a 
control circuit and a plurality of second contacts, and the 
second contacts are electrically connected to the first con- 
tacts for controlling the organic electro-luminance display 
panel via the control circuit; and forming a frame between 
the organic electro-luminance display panel and the cover 
plate. 

[0018] The method of forming a package of an organic electro- 
luminance display panel of the present invention further 
comprises forming a plurality of bumps on the first con- 
tacts or the second contacts for electrically connecting the 



first contacts with the second contacts. 

[0019] The method of forming a package of an organic electro- 
luminance display panel of the present invention further 
comprises forming a silver paste between the first con- 
tacts and the second contacts for electrically connecting 
the first contacts and the second contacts. 

[0020] The method of forming a package of an organic electro- 
luminance display panel of the present invention further 
comprises forming an ACP between the first contacts and 
the second contacts for electrically connecting the first 
contacts and the second contacts. 

[0021] The method of forming a package of an organic electro- 
luminance display panel of the present invention further 
comprises forming an ACF between the first contacts and 
the second contacts for electrically connecting the first 
contacts and the second contacts. 

[0022] | n accordance with the objects described above, the pack- 
age of an organic electro-luminance display panel and the 
manufacturing method thereof integrate the control cir- 
cuit on the cover plate for increasing the display area of 
the organic electro-luminance display panel. Compared 
with the prior art technology, the package of an organic 
electro-luminance display panel and the method thereof 



do not need additional circuit boards for carrying the 
driving devices so that the manufacturing cost is reduced. 
Additionally, because of the increase of the display area of 
the organic electro-luminance display panel, the resolu- 
tion of the organic electro-luminance display panel is im- 
proved and better performance is achieved. 
[0023] | n order to make the aforementioned objectives and other 
objectives, features and advantages of the present inven- 
tion understandable, a preferred embodiment accompa- 
nied with figures is described in detail below. 
Brief Description of Drawings 

[0024] FIG. 1 is a schematic drawing showing a prior art package 
of an organic electro-luminance display panel. 

[0025] FIG. 2A is a schematic process flow showing a method of 
forming a package of an organic electro-luminance dis- 
play panel according to a preferred embodiment of the 
present invention. 

[0026] FIG. 2B is a schematic process flow showing a method of 
forming a package of an organic electro-luminance dis- 
play panel according to another preferred embodiment of 
the present invention. 

[0027] FIG. 3 is a schematic drawing showing a preferred pack- 
age of the organic electro-luminance display panel in ac- 



cordance with the present invention. 
Detailed Description 

[0028] Referring to FIG. 2A, a schematic process flow showing a 
method of forming a package of an organic electro-lu- 
minance display panel is shown. First, a bottom substrate 
is provided, which has a plurality of organic electro- 
luminance display panels thereon (step 202) and a top 
substrate divided into a plurality of cover plates is pro- 
vided (step 204). A control circuit is formed on each cover 
plate (step 206). A frame is formed on each cover plate 
(step 208a), or a plurality of frames is formed on the bot- 
tom substrate (step 208b). Finally, the cover plates are at- 
tached to the bottom substrate (step 210) and the bottom 
substrate is then sawed (step 212) and thus completing 
the manufacturing of the package of the organic electro- 
luminance display panel of the present invention. It 
should be noted that a plurality of second contacts which 
are electrically connected with the control circuit, for ex- 
ample, are formed when the control circuit is formed on 
the top substrate. And the bottom substrate further com- 
prises, for example, a plurality of first contacts that are 
electrically connected with the organic electro-luminance 
display panel. 



[0029] Referring to FIG. 2A, each cover plate is disposed over the 
organic electro-luminance display panel on the bottom 
substrate for connecting the organic electro-luminance 
display panel and cover plate by the frame. And each of 
the second contacts of the cover plate are electrically con- 
nected to one of the first contacts of the organic electro- 
luminance display panel respectively. Therefore, the con- 
trol circuit can control the organic electro-luminance dis- 
play panel. It should be noted that the first contacts and 
the second contacts connect to each other by different 
methods. For example, a plurality of bumps is selectively 
formed on the first contacts or the second contacts for 
electrically connecting thereto. The connection of the 
cover plate and the organic electro-luminance display 
panel can also be performed via, for example, silver paste, 
ACP or ACF for electrically connecting thereto. Further- 
more, after the attachment of the cover plate and the or- 
ganic electro-luminance display panel, an ultraviolet cur- 
ing process can be performed for hardening the frame. If 
silver paste serves for electrically connecting the first con- 
tacts and the second contacts, an UV curing or thermal 
curing process can be performed to further enhance the 
connection of the first contacts and the second contacts. 



Additionally, the bottom substrate having organic electro- 
luminance display panels is sawed for forming a plurality 
of packages of organic electro-luminance display panels. 
[0030] | n addition to the first method of forming the package of 
the organic electro-luminance display panel, the present 
invention provides another method of forming the pack- 
age of the organic electro-luminance display panel. Refer- 
ring to FIG. 2B, a schematic process flow showing another 
preferred method of forming a package of an organic 
electro-luminance display panel. Some of the steps in the 
second method are similar to those of the first method, 
and therefore the descriptions for these steps are omitted. 
In step 252, a bottom substrate is provided, which has a 
plurality of organic electro-luminance display panels 
thereon. And a top substrate having a plurality of control 
circuits is provided in step 254. Then, a plurality of frames 
is formed on the top substrate in step 258a, or a plurality 
of frames is formed on the bottom substrate in step 258b. 
The top substrate and the bottom substrate are attached 
to each other in step 260, then the top substrate and the 
bottom substrate are sawed in step 262. The second 
method of forming the package of the organic electro- 
luminance display panel is completed. The difference be- 



tween the first and the second methods is that the latter 
forms control circuits on the top substrate and the sawing 
of the top and bottom substrates after the attachment 
thereof. The second method can be applied to a large- 
size process, such as printing. A plurality of control cir- 
cuits can be formed on the top substrate in one process to 
reduce the process time. Additionally, the better align- 
ment between the cover plate and the organic electro- 
luminance display panel is also provided. 

[0031] The package of the organic electro-luminance display 
panel manufactured by using method of forming the 
package of the organic electro-luminance display panel 
described above will now be described below. 

[0032] Referring to FIG. 3, a schematic drawing showing a pre- 
ferred package of the organic electro-luminance display 
panel in accordance with the present invention is shown. 
The package of the organic electro-luminance display 
panel comprises, for example, an organic electro-lu- 
minance display panel 302, a cover plate 330 and a frame 
360. The organic electro-luminance display panel 302 has 
a carrier substrate 320 and an organic electro-luminance 
device 310. The carrier substrate 320 has a carrier surface 
320a and a plurality of first contacts 322 are disposed 



surrounding the carrier surface 320a. In addition, the or- 
ganic electro-luminance device 310 comprises, for exam- 
ple, an anode layer 312, functional organic layer 314 and 
a cathode layer 316, wherein the anode layer 312 is 
formed on the carrier surface 320a of the carrier substrate 
320. The material of the anode layer 312 and the cathod 
layer 316 can be, for example, indium tin oxide (ITO) or 
any other metal electrode. The organic functional layer 
314 is formed on the anode layer 312 and the cathode 
layer 316 is formed on the organic functional layer 314. 
The anode layer 312 and the cathode layer 314 electrically 
connect with the first contacts 322. 
[0033] Referring to FIG. 3, the cover plate 330 is disposed on the 
organic electro-luminance display panel 302 and has a 
connecting surface 330a corresponding to the carrier sur- 
face 320a. A plurality of second contacts 332 surrounds 
the connecting surface 330a and electrically connects with 
the first contacts 322 of the carrier substrate 320 via 
bumps 340. In addition, the connecting surface 330a of 
the cover plate 330 further comprises a control circuit 
334, which comprises a plurality of driving devices 334a 
for controlling the organic electro-luminance device 310 
via the first contacts 322 and the second contacts 332. It 



should be noted that in the method of forming the driving 
devices 334a, such as thin film transistors, printing or 
photolithographic and etch process are further performed 
on amorphous silicon(a-Si), LPTS or organic material. The 
bumps 340, the first contacts 322 and the second con- 
tacts 332 can be connect to each other via, for example, 
silver paste, ACP or ACF. 

[0034] Referring to FIG. 3, the frame 360 is formed between the 
cover plate 330 and the organic electro-luminance display 
panel 302, and the frame 360 surrounds the control cir- 
cuit 334, the first contacts 322, the second contacts 332 
and the organic electro-luminance device 310. Further- 
more, the frame 360 comprises, for example, a first sub- 
frame 360a and a second sub-frame 360b, wherein the 
first sub-frame 360a surrounds the second sub-frame 
360b. The first sub-frame360a can be, for example, 
epoxy resin, and the second sub-frame 360b can be, for 
example, moisture-absorption material for absorbing 
moisture within the package of the organic electro-lu- 
minance display panel 300 and maintaining the normal 
operation of the organic electro-luminance device 310. 

[0035] Accordingly, the package of an organic electro-luminance 
display panel and the manufacturing method thereof inte- 



grate the control circuit on the cover plate for increasing 
the display area of the organic electro-luminance display 
panel. Compared with the prior art technology, the pack- 
age of an organic electro-luminance display panel and the 
manufacturing method thereof do not need additional cir- 
cuit boards for driving devices so that the manufacturing 
cost is reduced. Additionally, because of the increase of 
the display area of the organic electro-luminance display 
panel, the resolution of the organic electro-luminance 
display panel is improved and better performance is 
achieved. Additionally, the frame of the package of an or- 
ganic electro-luminance display panel can be a moisture- 
absorption material for absorbing moisture within the 
package of the organic electro-luminance display panel, 
maintaining the normal operation of the organic electro- 
luminance device and extending the service life thereof. 
[0036] Although the present invention has been described in 
terms of exemplary embodiments, it is not limited 
thereto. Rather, the appended claims should be con- 
structed broadly to include other variants and embodi- 
ments of the invention which may be made by those 
skilled in the field of this art without departing from the 
scope and range of equivalents of the invention. 



